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Abstract
Ionic materials offer a unique combination of properties that are particularly valuable as electrolytes in electrochemical processes
and devices.1 Their low vapour pressures, extended electrochemical stability and unusual solvent properties create new possibilities in
electro-synthesis, as well as device operation. In this presentation, we discuss some recent examples in the field of sustainable energy
generation and storage, highlighting the important role of computational studies in supporting these developments.
Efficient production of hydrogen or ammonia from renewable energy represents an important technology for future means of
global transportation of energy. However, the hydrogen evolution reaction (HER) and the nitrogen reduction reaction (NRR), coupled
with the oxygen evolution reaction (OER), are of relatively low efficiency compared to other energy storage mechanisms and this is
currently limiting these technologies. In this talk, we will discuss recent progress in both of these areas2 based on developments in
ionic materials.
In other contexts, ionic materials are having an impact as energy device electrolytes. Important recent examples of this are
emerging in the fields of (i) sodium batteries, where inorganic-organic salt mixtures are supporting impressively long cycle life (ii)
double layer super-capacitors3 and (iii) thermo-electrochemical devices – power generating devices based on a temperature gradient
and an electrochemical Seebeck effect – where unique combinations of redox couples and the unusual solvation environment offered
by certain ionic materials are producing record-high Seebeck coefficients and thermopower.4
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